Background: The present study examined whether individuals' personality traits, Neuroticism and Conscientiousness, moderated the relationship between perceived stress and depressive symptoms among U.S. Chinese older adults. Methods: Data analysis was based on the Population Study of Chinese Elderly in Chicago (PINE). Three thousand one hundred and fifty-nine Chinese adults aged 60 years and older participated in the PINE study. They completed scales that assessed their personality (ie, Neuroticism and Conscientiousness of the NEO Five-Factor Inventory), perceived stress (the Chinese Perceived Stress Scale), and depressive symptoms (the Patient Health Questionnaire). Results: Perceived stress was positively related to depressive symptoms among U.S. Chinese older adults. No moderation effects were found for Neuroticism. Conscientiousness significantly moderated the perceived stress-depressive symptom relationship. The positive relationship between perceived stress and depressive symptoms was weaker for people who were higher in Conscientiousness than those who were lower in Conscientiousness. Conclusion: Conscientiousness mitigated the stress-depressive symptom relationship among U.S. Chinese older adults. Future research is needed to identify the psychological and sociocultural profiles of individuals who show stress resilience and those who are vulnerable. Social services and psychological interventions are needed to promote health and well-being among U.S. Chinese older adults.
Chinese older adults are among the fastest growing segments of the aging population in the United States. According to the U.S. Census Bureau, the number of Chinese older adults aged 60 years and older living in the United State is estimated 538,417 (1) . However, due to linguistic and cultural complexities, limited research has been done to study health and well-being among U.S. Chinese older adults. Contrary to the "Model Minority" stereotype, U.S. Chinese older adults are affected disproportionally by psychological and social stress and suffer lower levels of health and well-being than the general American older adults (2, 3) . In the largest population study of Chinese older adults in Chicago, Dong and colleagues (4) reported the prevalence of depressive symptoms among community-dwelling Chinese older adults: About 55% of the population reported depressive symptoms. These rates were much higher than those of the general population of American older adults in national surveys: About 12%-20% reported depressive symptoms in comparison (5, 6) .
Depressive symptoms can lead to declined quality of life and worse health status (7) . Even more importantly, clinical relevant depressive symptoms are associated with suicide tendency and mortality (8) . It has been well documented that stress can lead to depression (9) . Lazarus and Folkman (10) defined stressful encounters as the situations individuals perceive as threatening, demanding, and exceeding their abilities and resources to cope. With increasing age, older adults are more susceptible to stress because of increased risk for losses, health declines, chronic diseases, diminished income and coping resources, and reduced social network and social support (11) .
In addition to the stressors associated with aging, the U.S. Chinese older adults may also face acculturation stress (2) . The double jeopardy that the U.S. Chinese older adults face calls for a better understanding of their perceived stress and coping resources. Using a Chinese Perceived Stress Scale, Zhang and colleagues (12) reported high prevalence of perceived stress among the U.S. Chinese older adults. About 74% of the Chinese older adults living in Chicago reported experiencing some level of daily stress in the past month, in contrast to 46% of American older adults reporting any stressor (13) .
Despite environmental and social stressors, personality has demonstrated to be an important psychological coping resource (14) . In a meta-analysis, Connor-Smith and Flachsbart (15) reported close relationships between Big-Five personality traits and coping strategies: Conscientiousness predicted more adaptive coping strategies such as problem-solving and cognitive restructuring, whereas Neuroticism predicted more maladaptive coping strategies such as withdrawal and denial. In addition, Neuroticism is associated with clinical anxiety disorders and depressive symptoms, substance abuse problems, and greater risk for suicidal ideation and completion, whereas Conscientiousness is associated with lower risk for substance abuse, lower levels of anxiety and depression, and greater subjective well-being (16) . Among older populations, Neuroticism and Conscientiousness are closely associated with mortality and morbidity: Neuroticism predicted the tendency to experience psychological distress and was associated with more rapid cognitive declines and suicidal behavior, whereas Conscientiousness was related to cardiovascular health behaviors, Alzheimer's disease, and mortality (17, 18) .
Among the Big-Five personality traits, Neuroticism and Conscientiousness have demonstrated consistent patterns of relationship with both stress and depressive symptoms (14) (15) (16) (17) (18) . However, these associations were seldom studied among racial/ethnic minority older adults. Thus, the primary goal of the present study was to study the roles of Neuroticism and Conscientiousness in moderating the relationship between perceived stress and depressive symptoms among U.S. Chinese older adults. Because sociodemographic variables (ie, age, gender, marital status, education, living arrangement, and income) and health status were found in previous studies (19) to be associated with perceived stress, personality, and depressive symptoms, they are statistically controlled in the present study. There were three major hypotheses: Hypothesis 1. Perceived stress would be positively associated with depressive symptoms among U.S. Chinese older adults. Hypothesis 2. Neuroticism would be positively associated with depressive symptoms, whereas Conscientiousness would be negatively associated with depressive symptoms among U.S. Chinese older adults. Hypothesis 3. Neuroticism would strengthen the relationship between perceived stress and depressive symptoms, whereas Conscientiousness would mitigate the relationship among U.S. Chinese older adults.
Method

Population and Settings
The Population Study of Chinese Elderly in Chicago (PINE) is a community-engaged, population-based epidemiological study of U.S. Chinese older adults aged 60 and older living in the Greater Chicago area. Study design and detailed descriptions of the population can be found in previous publications (20, 21) . A total of 3,159 U.S. Chinese older adults (age range 60-109 years old) participated in the study. The PINE study is representative of the Chinese aging population in the Greater Chicago area with respect to key demographic attributes, including age, sex, income, education, number of children, and country of origin (21) .
Measurements
Depressive symptoms
The Patient Health Questionnaire (PHQ-9) was used to assess depressive symptoms among Chinese older adults. Participants were asked if they had the following symptoms in the last 2 weeks: (a) changes in sleep; (b) changes in appetite; (c) fatigue; (d) feelings of sadness or irritability; (e) loss of interest in activities; (f) inability to experience pleasure, feelings of guilt, or worthlessness; (g) inability to concentrate or making decisions; (h) feeling restless or slowed down; and (i) suicide thoughts. Respondents indicated answers to each question on a 4-point scale ranging from 0 = not at all to 3 = nearly every day. The PHQ-9 has been validated among Chinese Americans with good interrater reliability (22) . The Cronbach's alpha of PHQ-9 in the PINE study was .82. Because of low endorsement of these depression symptoms, a severely skewed distribution occurred. Thus, we dichotomized participants into two groups: 0 = no symptom, 1 = any depressive symptoms.
Perceived stress
The Chinese Perceived Stress Scale (PSS-10) was used to assess the degree to which life situations are perceived as stressful (23) . Participants were asked how often in the last month have they felt: (a) upset because of something that happened unexpectedly; (b) unable to control important things in life; (c) nervous and "stressed"; (d) confident about the ability to handle personal problems; (e) that things were going your way; (f) unable to cope with all the things had to do; (g) able to control irritations in life; (h) on top of things; (i) angered because of things that happened out of control; and (j) unable to overcome piled up difficulties. Respondents indicated answers to each question on a 5-point scale ranging from 0 = never to 4 = very often. The PSS-10 demonstrated good internal consistency reliability in the present study (α = .86).
Neuroticism and Conscientiousness
The NEO Five-Factor Inventory (24) was used to measure Neuroticism and Conscientiousness. Participants were asked to rate the extent to which they agree with each statement on a 5-point scale ranging from 1 = strongly disagree to 5 = strongly agree. Neuroticism was assessed by six items (eg, I often feel inferior to others). The alpha coefficient of reliability for the neuroticism measure was .65. Conscientiousness was assessed by 12 items (eg, I am pretty good about pacing myself so as to get things done on time). The alpha coefficient of reliability for the neuroticism measure was .82.
Control variables
Age, gender, education, marital status, income, living arrangement, and general health status were controlled for analyses. Gender was coded as 0 = male, 1 = female. Participants' education was assessed by the years of education completed, ranging from 0 to 26 years. Marital status was coded as 0 = not married, 1 = married. Participants' annual income was dichotomized into two groups: 0 = less than $10,000, 1 = more than $10,000. Living arrangement was measured by the number of people living in the same household. Participants' general health status was assessed by self-rated health status: 0 = good or very good, 1 = fair or poor health.
Data Analysis
We first used descriptive statistics to describe the characteristics of the study population by the presence or absence of depressive symptoms. Second, Spearman correlation coefficients were calculated to describe the relationships of perceived stress, depression, Neuroticism, Conscientiousness, and control variables. Finally, a multinomial logistic regression was conducted on depressive symptoms to test our hypotheses. Control variables were entered in Step 1. Perceived stress, Neuroticism, and Conscientiousness were entered in Step 2. In Step 3, the interaction between perceived stress and Neuroticism and the interaction between perceived stress and Conscientiousness were entered to test the moderation hypothesis. All statistical analyses were undertaken using SAS, Version 9.2. Table 1 described characteristics of the study population by the presence or absence of depressive symptoms. Table 2 showed Spearman correlations among the target and control variables.
Results
To test the moderation hypothesis, a multinomial logistic regression was conducted on depressive symptoms (Table 3 ). The first step showed that participants' age (coefficient = 0.02, p < .001), gender (coefficient = 0.41, p < .001), and poor health status (coefficient = 1.11, p < .001) were associated with increased odds of depressive symptoms, whereas income (coefficient = −0.30, p < .01) was associated with decrease odds of depressive symptoms. In the second step, perceived stress (coefficient = 0.14, p < .001), Neuroticism (coefficient = 0.09, p < .001), and Conscientiousness (coefficient = 0.02, p < .01) were significantly associated with increased odds of depressive symptoms. More importantly in Step 3, the interaction between perceived stress and Conscientiousness (coefficient = −0.01, p < .001) was significantly associated with decreased odds of depressive symptoms. However, the interaction between perceived stress and Neuroticism was not significant.
To further examine the nature of the Conscientiousness × Perceived Stress interaction, we performed simple slope tests at three levels of Conscientiousness: at 1 SD below the mean, the mean, and 1 SD above the mean. Adjusting for all covariates, the relationship between perceived stress and odds of depressive symptoms was significant at higher levels of Conscientiousness (coefficient = 0.11, p < .001). More importantly, the relationships between perceived stress and odds of depressive symptoms increased at the mean (coefficient = 0.14, p < .001) and lower levels of Conscientiousness (coefficient = 0.17, p < .001).
Discussion
To our best knowledge, this is the first population-based study that examined the roles of personality traits (ie, Neuroticism and Conscientiousness) on the relationship between perceived stress and depressive symptoms among U.S. Chinese older adults. Supporting our hypotheses, perceived stress was positively related to depressive symptoms. In addition, Neuroticism was positively associated with depressive symptoms, whereas Conscientiousness was negatively associated with depressive symptoms among U.S. Chinese older adults. More importantly, Conscientiousness moderated the relationship between perceived stress and depressive symptoms.
Consistent with the previous reports (4), we found that the U.S. Chinese older adults experienced higher levels of stress in their daily lives and had more depressive symptoms compared to the general American older adults (5, 6) . In addition, we found that the influence of perceived stress remained significant after controlling for sociodemographic variables (ie, age, gender, marital status, education, income, and living arrangement) and general health status. Previous research has suggested that depression is the most common psychological disorder in U.S. Chinese older adults and is detrimental to their health and well-being (7). Compared with other ethnic minority populations, U.S. Chinese older adults are less acculturated and less likely to report depressive symptoms and seek for treatment due to social stigma in Chinese culture (25) . In addition, U.S. Chinese older adults also have limited access to health services due to language and transportation problems (25) . Finally, the majority (86%) of Chinese older adults in the present study lived below the poverty line and 24% of them did not have any health insurance (4). Thus, the cumulative stress of U.S. Chinese older adults with limited coping resources may take tolls over time and greatly influence their health and well-being. Personality has long been demonstrated to be an important psychological coping resource (14) . Consistent with the previous research (15-18), we found that Neuroticism is positively associated with perceived stress and depressive symptoms, whereas Conscientiousness was negatively associated with perceived stress and depressive symptoms. However, the moderation effects of the personality traits between the relationship of perceived stress and depressive symptoms were only partially supported. U.S. Chinese older adults with higher levels of Conscientiousness mitigated the relationship between perceived stress and depressive symptoms. The lack of moderation effects of Neuroticism was surprising. It may be due to the lower endorsement of Neuroticism traits among this population and the lower reliability of the Neuroticism scale (0.65) than the Conscientiousness scale (0.82). Specifically, Chang and Dong (19) reported relatively lower endorsement of the six Neuroticism items (ranging from 16.7% to 35%) than those of the twelve Conscientiousness items (ranging from 68.0% to 91.2%). Although the Big-Five personality structure appears to be universal across cultures (26) , cultural beliefs and environmental experience may influence interpretation and identification with different personality traits as well as their relationships with health and wellbeing. For example, because of Chinese cultural values of "saving face," Chinese older adults in the present study may be less likely to identify with negative Neuroticism traits such as "being a worrier," "feeling inferior," and "feeling helpless" (19) .
The findings of the present study should be interpreted with limitations in mind. First, this study was representative of Chinese older adults in the Greater Chicago area. Thus, its findings may not be generalizable to other Chinese populations. Second, due to the self-report measures and the "saving face" values of traditional Chinese culture, Neuroticism traits, perceived stress, and depressive symptoms were likely to be underreported. Third, the cross-sectional design made it impossible to separate age/cohort effects and to examine the causal directions of perceived stress and depressive symptoms. Future studies with longitudinal designs are needed to better understand the experience of stress and its adverse effects on health and well-being among Chinese older adults. The protective effect of Conscientious on the relationship between perceived stress and depressive symptoms also needs to be investigated more carefully through longitudinal research.
Despite the limitations, this study has wide implications for researchers, health professionals, social workers, and policy makers. First, this study provided a basis for research investigating the relationship between perceived stress and depressive symptoms among U.S. Chinese older adults. Second, it is important for health professionals, social workers, and policy makers to identify the Chinese older adults who are vulnerable to stress and depression symptoms. Higher Neuroticism and lower Conscientiousness are the personality traits that may help identify the vulnerable subgroup, in addition to sociodemographic variables and general health status.
Conclusion
Perceived stress and depressive symptoms are common among U.S. Chinese older adults. Higher levels of perceived stress are associated 
